Introduction
Let us consider a thermodynamic system which exchanges heat with more than one source. The calculation of the system performances in non-steady conditions, is usually quite difficult. Nevertheless, very often, and in various fields of application, the solution of this problem comes out to be very useful.
In this paper we analyse the thermal behaviour of a building, during winter season; a system which exchanges heat with an internal and an external ambiency and, in addition, receives energy from some internal sources.
In different situations, we may be interested in long term (typically a month) or At a first level of approximation, the system under study can be divided into the following sub-systems (see Fig. 1 ) : i) the external ambiencies ; ii) the internal ambiencies ; iii) the building frontier ; iv) the users (UA) ; v) the heating plant (HP) ; vi) the automatic control system of the heating plant (AC).
In figure 1 For its characteristics this building can be considered as a typical Italian building.
The model has been run using measured physicalgeometrical properties of the building and measured records of i) external air temperature ii) solar radiation on horizontal surface. The experimental test has been made on the following quantities : i) internal air temperature ii) energy burned by the heating plant. The efficiency of the burner was measured. The internal air temperature was measured by using thermocouples displaced in many rooms; as the difference among the various temperatures was very small, apart from some special rooms (for the first or the last floor), we have considered their average value as the internal air temperature of the whole building.
The heating plant (a boiler heated by a gas burner) is controlled by an automatic control system which sets the outlet water temperature according to the external air temperature ; the setting of the automatic control system is where Tmr is the average value between the outlet and inlet water temperatures. By using the model described in the previous sections, we have simulated the building behaviour.
In figure 4 the simulation results (dashed line) and the experimental measurements (full line) are shown for a period of one week. The comparison Fig. 4 i) the thermodynamic system is divided in isothermal blocks ;
ii) each block is simulated by an electrical circuit chosen in accordance with the desired approximation ;
iii) the results are accurate and the computer time short.
The model has been tested by using data measured on a building located in Naples. The comparison shows that the model is able to describe the thermal behaviour of the thermal with good accuracy.
The model appears to be a powerful instrument for energy management of building. As a consequence of the short computer time, it is possible to compare easily the effects produced by different energy management operations. 
